Chemicals and Characterization. Sodium hydroxide, hexadecyl trimethyl ammonium bromide (CTAB), ammonium nitrate and dichloromethane were obtained from Kelong. 1-Ethyl-3-(3dimethylaminopropyl) carbodiimide (EDC), ethyl alcohol, methyl alcohol, 1,3-Diphenylisobenzofuran (DPBF) and tetraethoxysilane (TEOS) were from Damas-beta. (3aminopropyl) triethoxysilane (APTES) and Chlorin e6 (Ce6) were from J&K and Frontier Scientific, respectively. The 96-well cell culture plates, cell culture dishes and centrifuge tubes were obtained from Corning. Transmission electron microscopy (TEM) images were taken on a Tecnai G2 F20 S-TWIN. The UV−vis absorption was determined with a UV-1900PC UV−visible spectrophotometer. Powder X-ray diffraction (XRD) patterns, Fourier transform infrared spectroscopy (FT-IR) and X-ray photoelectron spectroscopy (XPS) were recorded on a BRUKER D8 instrument using Cu Kα radiation, Nicolet IS10 and Thermo escalab 250Xi, respectively.
dispersed in 10 mL of anhydrous methanol, and the mixed liquid was added dropwise into the solution with stirring for 2 h at 75 o C, followed by centrifugation at 6000 rpm for 10 min. The sediment was washed with absolute ethanol 3 times. Then, the obtained sediment and 0.3 g of NH 4 NO 3 was added into 80 mL absolute ethanol under magnetic stirring for 10 h at 60 o C, followed by centrifugation at 6000 rpm for 10 min. Again, the sediment was washed with absolute ethanol and water three times. Finally, the product was collected by centrifugation followed by freeze drying and heat treatment at 550 o C for 5 h in a muffle furnace.
Preparation of APTES Conjugated Ce6. 3.5 mg of Ce6 and 50 μL of APTES were added into 2 mL of dichloromethane in presence of EDC as a catalyst for 24 h.
Preparation of Ce6 doped Nanoparticles (MCM-Ce6). First, 35 mg of silica were dissolved into 5 mL of absolute ethanol. Second, APTES conjugated Ce6 was added into the solution. Third, the solution was sonicated for 30 min and kept stirring for an additional 24 h. After the reaction, the product was washed with dichloromethane, ethanol and water three times.
Singlet Oxygen Generation Ability Analysis. Briefly, 2.8 mL of 0.05 mg/mL DPBF solution in DMSO was added into a Quartz colorimetric dish. Ce6 or MCM-Ce6 containing 30 ng of Ce6 was added to different quartz cuvettes. The quartz cuvette was irradiated by a 650 nm LED lamp for different time intervals. After irradiation, the absorbance at 410 nm was measured by UV-1900PC UV−visible spectrophotometer. Antibacterial Test. S. aureus and MRSA were selected to evaluate the antibacterial activity of MCM-Ce6. The bacterium concentration in lysogeny broth (LB) was about 10 6 CFU mL -1 , and the bacteria were cultured at 37 o C. Corning 96-well plates were utilized for this test. In light treatment group, the Corning 96-well plates were exposed to 650 nm LED light for 30 min at intensity of 15,000 LUX before incubation. The bacterial growth curve was determined by measuring the optical density at 600 nm.
Live/Dead Imaging of Bacteria. To illustrate the combined antibacterial effects of the MCM-Ce6 nanoparticles (NP) and LED light irradiation, live/dead confocal imaging was done using the L13152 LIVE/DEAD ® BacLight TM Bacterial Viability Kit. S. aureus was cultured overnight on LB agar at 37 for 24 h. A single colony was then inoculated in liquid LB media and grown overnight at 37 °C ℃ with shaking at 200 rpm. A 1:100 dilution was then carried out and the sample was incubated until an optical density of ~0.5 was reached. The culture was then washed three times with PBS by centrifuging at 5000 rpm for 5 min at 4 °C and resuspension. The optical density of the culture was adjusted to 0.05 (~10 6 CFU/mL) by adding fresh liquid LB media. MCM-Ce6 were then dispersed in milli-Q water to yield a final concentration of 22.2 . The solution was sonicated for 20 min to ensure maximum / dispersion. Then, 1 mL of the solution was added to 1 mL of the bacterial culture in a sterile 6-well plate. The plate was then incubated at 37 for 2 h with shaking in the dark. After 2 h, the wells ℃ containing bacteria were exposed to 650 nm LED light for 30 min at a vertical distance of 22 cm. The plate was further incubated for 2 h at 37 with shaking. Aliquots from each well were then serially ℃ diluted and plated for CFU determination. The remaining solution in each well was washed thrice with PBS by centrifugation at 15000 rpm for 45 min and then re-suspended in 500 µL of PBS. The samples were then stained by adding an equal amount of PI/Syto9 dye mixture prepared as per the manufacturer's instructions. The stained bacterial suspensions were incubated in the dark for 15 min, and then washed with PBS twice to remove excess dye mixture. They were finally resuspended in 200 of PBS. 20 μL of each of the stained bacterial suspension were trapped between a slide and a 25 mm diameter round coverslip. The edges of the coverslip were sealed, and the samples observed in a Zeiss LSM 880 with Fast Airyscan confocal microscope.
Animal Wound Infection Model and Histological Analysis. All of procedures were carried out in accordance with the guidelines issued by Chengdu University and Sichuan Province. All of the experiments were approved by the Animal Ethics Committee of Chengdu University. Three groups of mice were randomly divided. About 6 mm 2 wound was developed at dorsal side of each mouse. After 24 h, the wound of mice was infected by S. aureus and treated with MCM-Ce6. The mice in the light treated group were exposed to 650 nm LED light for 30 min. On Day 17, all mice were sacrificed，and the heart, liver, spleen, lung, kidney, and wound were harvested. The tissues were fixed in a 10% formalin solution, embedded in paraffin, sectioned, and stained. Subsequently, all of the samples were processed for hematoxylin and eosin (H&E) staining. 
